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(54) Plastic tigatbig dips 

(67) Plastic llgating dips of 
absorbable or nonab^^able 
materials are formed by two legs 1 1 , 
12 joined with a resilient hinge 13. 
One leg terminates In a hook member 



1 4 which secures the other leg when 
the dip Is closed Each leg of the clip 
is provided with a raised rib 2 1 , 23 
having gear-lika teeth 22, 24 adapted 
to mesh with the con-esponcflng teeth 
38, 39 of the jaws 34, 35 in the 
conventional forceps-type legating dip 
appller. 
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SPECIFICATION 
Ptostic ligattng dips 

Background of the Invwttion 
The present Invention relates to hemostttlc 

5 clips and clip appliere, and, more particularly, to 
hemostatic clips fabricated from absorbable or 
nonabsorbable polymeric materia'""'' "^^m, 
may be appHad to Wood vessels and the lite with 
conventional Instruments. 

1 0 Hemostatic clips are utiliied In surgical 
procedures to dose severed blood vesselsand 
other small fluid ducts. In tiie past, hemostatic 
clips have been narrow U-shaped or Vh*wp«J 
strips fomied of tantalum or stamless steel which 

1 B are capable of being defomied and poswsa 
sufficient strengtii to retain tiie deformation when 
clamped about a blood vessel. The dips are 
generally applied using t^^^^^^^^^^ 
having javw channeled or otfiermse "dapted to 

20 hold the open dip. Representative hemostatio 
clips and appliers of the prior art are b^ 

illustrated in U.S. P'^^^^^l^S -^^i MS- 
3.63 1 .707; 3.439.523: 3.439,522; 3;383,628. 
3,312,21 8; and 3,270,745. 
25 K haa been suggested In tiia prior art as In U.5. 
Patent I*). 3.439.523. for exampla, that 
hemostatic cHps might be formed of InexpansivB 
plasties or materials which are slowrly absoitiaoie 
In the body. Unfortunately, tiie very small 
30 conventional U- and V-shaped heihostrtc cllpsdo 
not possess tiie required strengtii or dafomiaWity 
when constructed of loiown plastic mateitateto be 
successfully damped about a blood vessel. Thus, 
dtiiough the nesd and desirability of providing 
35 inexpenshm plastic llgating dips of both 

absorbable and nonabsortjable materials haa been 
recognized for over ten years, tiiere has been no 
practical way to satisfy tills need. 
U.S. 3,926.1 95 describes a small, plastic dip 
40 deslgned'for the temporary or permanent dose of 
the oviduct and vas deferens in humans. TT>es8 
dips preferably have a damping surface of from e 
to 10 mm In length and 3 to 6 mm In width. T1» 
size of such dips are accordingly considerably 
45 laigertiianlsdedrablefbriwitKisteticdl;*. 
Additionally, dips of U.S. 3.926,195 require tiie 
use of several complex tools to apply the dips 
which are acceptable for tiie purposes dMcribad 
in tiie reference but would be unacceptable in a 
50 surgical procedure requiring tiie rapid piacemwrt 
of a large number of hemostatic dips to stem the 
flow of blood from severed vessels. 

It Is accordingly en object of tiie present^ 
invention to provide a plastic ligating dip effective 
S5 for damping off email Hood ve^ls and other 
fluid ducts in tiie body. It b a furtiier object erf this 
invention to provide plastic llgating dips w 
obsorbable and nonabsorbable materials. It is yet 
a further object of tills invention to provide plwtic 
60 llgating dips vwhich are quickly and aasily applied 
towwedbloodvesselsandotfierfluldductswltii 

a conventional single fbreeps-type Instirument 
ussd in appfying metaWc dips. 



Summary _^ , 

65 The llgating dips of tiie p^ntlmrentioii 
comprise two legs joined at tiie prmdmal ends 
thereof etong a line forming a resilient hinge, wrth 
tfte first leg terminating In a deflectable hook 
member adapted to engage tiie distal end of ttia 
70 otiier leg. The flrat leg Is provided witii an outside 

raised rib having a radial curvatoire »w 
substantially the entire tengtti hereof 
permits tiie lag to rotate forward witiiln the jaw of 
tiie appller as tiie dip Is dosed. The outer wrface 
75 of the raised rib is provided vtfitiigeBHiketsetii at 
the distal end tfwreof which mesh witti 
comssponding teetii In the jaws of a conventional 

JIgating dip applyins 

The aacond leg Is provided wWi a short rei««d 
80 rib over tiie central portion tiiereof and spaced 
from tiie distal and proximal ends of the leg. This 
rib Is also provided witii gear-lite taetii to mesh 
witii corresponding tsetii in tiie Jaw of tiie witer- 
The appller for ttie dips of tiie present Invention 
85 is a conventional, forceps-type Instrument wherein 
each Jaw Is channeled and gear-lite tee* are 
orovlded In tfie base of tiie channel to grip tiie dip. 
The widtii of ti» raised ribs of tiie dip correspond 
to tiie widtii of tiie channels In tiw appller, and the 
90 stee and spacing of the teeth on tiie nto of *e dip 
consspond to tiie size and spacing of tiie teetti m 
tiie channel of tiie appller. u,,„s„^„„ 
The clips may be fonned of plastic by injection 
molding or otiier suitable tedinlque, and rnay be 
95 composed of a nonabsoriaable matenal such as 
pohrpropyleBeoran absorbable materia! such asa 

homopdymer or copolymer of lacflde and 
fllycolWe. The dips arefbrtnad In a nomially open 
position and constructed virftfi a amallaroount of 
100 material to minimize tissue reaction. The dips are 
readily applied to tiie ends of severed vessels 
using conventional surgical techniques. 

Description of drawings 

HGURE 1 is a greatiy enlarged view in 
105 perepective of a surgical dip according to tiie 

present Invention. 

FIGURE 2 Illustrates the clip of RGURE 1 

clamped about a blood vessel. 

' FIGURE 3 illustrates a forceps-type appner 

1 1 0 useful witti tiie dips of tiw present invention. 

FIGURE 4 Illustrates the clip of RGURE 1 

retained In ttie jaws of a fon»l»-JW?i^P 
FIGURE 5 Is an end view of FIGURE 4 

illustrating ttie position of tiie dip In tiie Jaws of 

115 the appller. 

Description of preferred embocfimente . 

Referring now to FIGURE 1 . tiiere Is illustrated 
hemostatio dip 10 constructed of two log 
segments 1 1 and 12 connected attiie prowmal 
120 ends tiiereof by hinge section 13. l^g 11 
temilnates at ttie distol end tiiereof In hoortc 
member 14. Inner face 15 of hMlcrnerober 14 is 
substontially parallel to Innerfaceie of 1^ 11 

and forms an acute angle wltii «*««'°nlL 
1 26 hoolc member. 1^ member 1 2 termlnatBs at tiie 



2 



GB 2 054 730 A 2 



distal end in surface 1 9 which fonns a 
coiresponding acute angle with outer surface 20. 
Extension 17 furtherforms an obtuse angle with 
the plane of Inner face 1 6 of leg 1 1 , while surface 
5 1 9 of leg 1 2 forms a corresponding obtuse angle 
with the plane of Inner surface 1 8, 

The length and widtfi of faces 16 and 18 are 
substantially equals and face 1 5 of hooie 1 4 Is 
spaced from face 1 6 of leg 1 1 by a distance 
1 0 corresponding to ^e thickness of leg 1 2 between 
the plane of face 18 and surface 20. When legs 1 1 
and 1 2 are pivoted about hinge 1 3 to bring faces 
18 and 1 6 Into opposition, hook 14 is deflected by 
surface 1 9 of leg 1 2 until the distal end of leg 1 2 
1 5 snaps under hook 1 4 and is thereby locked in 
place. Front surface 26 of hook 1 4 is preferably 
rounded and angled as Illustrated to facilitate the 
pas^ge of leg 1 2 during clip closure. 
WhOT the clip Is closed over a tubular vessel as 
20 Illustrated In FIGURE 2, surfaces 1 6 and 1 8 
engage and (impress vessel 28 to dose the 
lumen thereof. Surfaces 1 6 and 1 8 may be 
smooth as lllustrstBd in RGURE 1 , or may be 
provided with ridges or grooves to Increase vessel 
25 homing power. The distaf end of surfiace 1 8 of lag 
1 2 fs preferably beveled as illustrated by broken 
line a In FIGURE 1 to reduce the thickness at the 
tip of the leg« thereby compen^ting for Inward 
deflection of hook 14 during dosure which 
30 reduces tiie clearance between surfaces 1 5 and 

1 6 and may otherwise interfere w!^ the latching 
of the clip. Ctosure Isfurther^cilitated by 
undsrcutdng leg 11 at the Juncture of eictension 

1 7 and surface 1 6 as inustrated at 27 in FIGURE 1 
35 to Increase the deflactabliity of hook member 1 4 

and ^e effective space between the hook member 
14 and leg 11. 

Refam'ng again to HGURE 1 , leg 1 1 of clip 10 
includes a raised rib 21 extending from the tip of 

40 hook member 1 4 to a point adjacent hinge section 
1 3. The outer surface of rib 2 1 defines a radial 
curve extendirtg from extension 1 7 into the body 
of lag 11,andaplurarityofgearmketeeth22 
extend across the widtfi of the rfb opposite 

45 exten^on 1 7. Rib 21 reinforces leg 1 1 , and, nee 
the nb may have less thickness than Inner face 1 6 
of leg 1 1 , reduces the amount of material required 
to fabricate the clip. 

Leg 1 2 is likewise provided with a ^rt, raised 

50 rfb 23 spaced fmm the distal and proximal ends 
thereof which Includes a plurality of gear-iike teeth 
24 extending across the wkith of the rib. Rib 23 
^rvBs to reinforce the rigidity of leg 12» and also 
functions es a foot upon which the clip stands 

55 when held in the applier as hereinafter described. 
The significance of the clip configuration as 
illustretsd in RGURE 1 and described above will 
be appreciated In connection with the instrument 
used to apply and dose the clip as illustrated In 

60 FIGURE 3 and FIGURE 4. 

FIGURE 3 Illustrates a forceps-type ligating dip 
applier 30 comprising two liandle members 3 1 
and 32 crossing at hinge point 33 and maintained 
in a normally open position by spring 36. Handle 

65 31 extends beyond hinge 33 forming Jaw 



member 34 while ttie eittension of handle 32 
forms jaw member 35. 

FIGURE 4 Illustrates the detail of the 
construction of jaws 34 and 35 and the 

70 interaction of the Jaws witii the dip of HGURE 1 . 
Jaws 34 and 35 are of idQntical design and are 
provided respectively with channels 36 and 37 
extending reanwardlyfrom the tips of the jaws, 
Eech channel Is provided with gear-like teeth 38 

75 and 39 across the bottom of the channel and over 
an area extending rearward from the tips of the 
jaws. The size and apadng of channel teeth 38 
and 39 con^spond to the size and spsdng of dip 
testis 24 end 22, and when the open dip is held In 

80 the applier, the teeth of the dip mesh with those 
of the applier as iliustreted In FIGURE 4. Since the 
jaws of the appUer have identical structure, there 
is no need to orient the applier to the clip when 
loading or using the applier. 

85 Clip 1 0 Is initialiy loaded in applier 30 in the 
normally open position as iliustrated in RGURE 4. 
After moving the jaws of the applier and the clip 
Into position over tiie vessel to be llgated, the jaws 
of the applier are dosed and the dip Is locked In 

90 position over the vessel as illustrated In FIGURE 2. 
As the jaws of the applier are closed, leg 1 1 of cRp 
10 rotates in channel 37 until teeth 22 disengage 
from the channel. Thereafter, leg 1 1 moves 
forward with the curved surface of rib 21 sliding 

95 and rotating in channel 37. Simultaneously, the 
clip pivots backward on rfo 23 of leg 12 until the 
distal and of leg 1 2 is engaged by hoolc member 
14. Once the dip is fully closed and locked onto 
the vessel as Illustrated in FIGURE 2, the javvs of 

100 the applier are allowed to open and the applier Is 
withdrawn from the site to be reloaded with 
another dip. 

Referring now to RGURE 5, there Is illustrated 
an end view of FIGURE 4 showing dip 10 

1 05 podtloned between jaws 34 and 35 of the applier 
with ribs 21 and 23 of the dip engaging channels 
37 and 36 of the Jaws, respectively. 

Many variations In the cRp design other than 
the embodiments disclosed herein will be 

1 1 0 apparent to those sidlled in the art and are 
contemplated within the scope of the present 
invention. For example, while the raised riba of the 
dip are illustrated as being narrowerthan the 
damping surfaces, the entire dip could be 

115 constructed of a uniform thidcness if dealred. The 
undercut between extension 1 7 and surface 16 of 
leg 1 1 fe optional and may be omitted, especially If 
the width of leg 1 1 is reduced. Greater or les^r 
numbere of teeth may be employed on the raised 

120 ribsr or other means may be employed to lock the 
open clip between the jaws of the applier witiiout 
departing from the scope and spirit of the 
Invention. 

The clips of the present Invention may be 
125 constructed in various sizes according to their 
intended function. Hemostatic clips are typically 
less than 8 mm In length, about 1,5 mm in width, 
and have a vessel damping surface about 3 mm in 
length. The dimenslona of tfie dip may b© reduced 
1 30 by aboxn 50 percent for certain applications In 
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microsurgeiY- Urger dips far ^cial hemostatic 
applications and other functions such as closure of 
oviducts or vas deferens may have dimensions of 
about double those of a typical hemostatic clip. 
S The various sizes of dips are prefarabhr matched 
with Individual appllere having jaws tailored to the 
else of the clip for best performance. 

The clips of the present Invention are moat 
conveniently molded of btoiogically acceptable 

1 0 plastic materials which may be absorbable or 
nonabs(»t)abte. Prefemed absofbabls polymers 
Include homopolymers and copolymers of 
glycolide and lactide, and polylp-dkwanoneK 
Preferred nonabsorbable polymers Include nylon 

1 6 and polypropylene. All these materials have been 
demonstrated to be biologically acceptable when 
used as sutures or other implantable medical 
devices. The clips may also be cast or machined 
from solid polymeric materials or from metals 

20 such as aluminum, magnesium, stainless steel 
tantalum, and various alloys of the^, some of 
which may also be absorbable in biological tissue, 

CLAIIWS 

1 . A hemostatic dip comprising first and 

25 second leg members joined at their proximal ends 
by resilient hinge means and terminating at their 
distal ends in latdi means, each leg member 
having a vessel damping inner face In opposition 
to a vessel damping Inner fiace of the other leg 

30 merrier; 

aaid first leg member terminating at the distal 
end thereof in a deflectable hook member 
extending from the Inner face of said leg member, 
said hook member having an inner face spaced 

35 from and substantlalh^ parallel to the innerface off 
said leg member, »id teg member Induding a 
raised outer rib defining a radius of curvature over 
a substantial portion of said hook member and the 
distal end of said leg member, said rib having a 

40 plurality of gear-like teeth extending across the 
width of the rib opposite the extension of saki 
hook memberfrom said leg member; 

said second leg member terminating In a distal 
end adapted to deflect said hook member and 

45 enter said space between the inner face of said 
hook mamber and tfie Inner face of said first leg 
member, said aecond leg member Induding a 
raised outer rib spaced from said distal and 
proximal ends of said leg member and having a 

50 plurality of gear-4ike teeth extending across the 
wTdththereoft 

wheraby when saki first and second leg 
members are pivoted about said hinge means, the 
distal end of said second leg member interacts 

55 with the hook menjber of the first lag member to 

lock the dip in a closed position. 

2. The hemostatic dip of Claim 1 wherein said 
hook member extending from said first leg 
member defines an obtuse angle with aaid leg 

60 member, and the distal end of said second leg 
member terminates In a surfece defining a 
corresponding obtuse angle with the Innerface 
thereof. , 

3. The hemostatic dip of Claim 1 wherem said 



65 resilient hinge means defined by a line erf 
minimum dip thickness at ^ Juncture of the 
Inner faces of saW first and second leg members, 

4. The hemostatic dip of Claim 1 wherein said 
hook member is spaced from saW inner face of 

70 saW first leg member by a dlstanoB equal to the 
thickness of the dlsial end of said second leg 

member. . ^ . u 

5. The hemostatic dip of Claim 1 wherein said 
inner face of said second leg member Is beveled at 

75 the distal end to decrease the thickness thereof. 

6. The hemostatic dip of Claim 5 wherein said 
hook men^r Is spaced from the Inner face of said 
first leg member by a distance conresponding to 
the unbeveled thickness of the distal end of said 

80 second leg nrwmbsr. _ . . ^ , 

7. The hemostatic clip of Claim 1 wherein mo 
first leg member Is undercut at ^e juncture of 
said hook member and said inner face of said leg 
member. 

85 8. The hemostatic clip of Palm 1 wherein said 
raised nba of said first and second leg members 
have a width lass than that of the vessel clamping 
Innerfacesofsafd leg members. 

9. The hemostatfc dip of Claim 1 wherein the 
90 raised rib of said second leg member is spaced 

from the distal end of said leg member by a 
distance corro^onding to the length of the inner 
surface of sakll hook mender. 

10. A hemostatic dip comprising first and 

95 second leg members Joined at their proximai ends 
by resilient hinge means and terminating at their 
distal ends In latch means, each leg member 
having a vessel damping innerface In opposition 
to a vrasel damping inner fees of the otfier teg 

100 membsn , , 

said first teg member terminating at the distal 
end thereof in a deflectable hook member 
extending from the Inner face of said leg memtjer 
and defining an obtuse angle therewith, said hook 

1 05 member having an Innar face spaced from and 
substantially parallel to the Inner face of said leg 
member, said leg member including a raised outer 
rib defining a radius of cun/atum over a substantial 
portion of said hook member and the distal end of 

1 10 said leg member, said rib having a plurality of 
gear-like teeth extending across tiie width of the 
rib opposite the extension of ^id hook member 
from sffid leg member; 

said second leg member terminating at the 

1 1 5 distal end thereof In a surface defining an obttise 
angle with the plane of said vessel damping inner 
face of said leg member, the ^tekness of said 
distal end of said leg member normal to the plane 
of said Innerface conresponding to the spacing of 

1 20 the inner face of ®iid hook member from the inner 
face of said first leg member, and the obtuse angle 
at tiw distal end of said second leg member 
corresponding to the cAtuss angle defined by said 
hook member and the inner face of said first teg 

125 member, said second leg member Induding a 
raised outer rib spaced from said distal and 
proximal ends of said leg member and having a 
plurality of gear-like teeth extending across the 
width thereof; 
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whereby, when said first and second leg 
members are pivoted about said resilient hinge 
means, the distal end of saM second leg member 
deflects said hook member and enters between 

5 the Inner fa<M of said hoolc member and the Inner 
face of said first teg member and is retained 
therein to maintain said dip m a closed 
configuration whh the vessel clamping inner fices 
of said first and second leg members in 

to opposition. ^ , 

1 1 • The hemostatic clip of Claim 1 0 wherein 
said resilient hinge means Is defined by a line of 
minimum clip thiclcness at the juncture of the 
Inner faces of said first and second leg members. 

15 12, The hemostatic clip of Claim 1 0 wherein 
aaid inner face of said second leg member is 
beveled at the dieted end to decrease the thickness 
thereof* 



1 3. The hemostatic clip of Claim 1 2 wherein 
20 said hooic member Is spaced from the Inner face of 

said flret leg member by a distance corresponding 
to the unbeveled thickness of the distal end of sard 
second leg member. 

1 4. The hemostatic clip of Claim 1 0 wherein . 
25 said first leg member is undercut at the Juncture of 

said hook member and said inner fierce of said leg 
member. 

1 5. The hemostatic clip of Claim 1 0 wherem 
aaid raised ribs of said first and second leg 

30 members have a width less than that of the vessel 
damping inner faces of said leg members. 

1 6. The hemostatic dip of Oalm 1 0 vrfierdn 
the raised rib of raid second leg member fs spaced 
from the dtetai end of said lag member by a 

35 distance corresponding to the length of the Inner 
surface of said hook member. 
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